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VOICE MAIL SERVER, MOBILE STATION AND METHOD FOR VOICE MAIL 
MESSAGE TRANSMISSION 

The present invention relates to transmission and reception 
of voice mail messages in a cellular network, and in particu- 
lar concerns a voice mail server and a mobile station capable 
of handling segmented voice mail messages, and a method for 
carrying out the same. 

BACKGROUND OF THE INVENTION 

In recent years, the Global System for Mobile Communications 
(GSM) has grown rapidly all over the world. Along with the 
development of the GSM and the integration of mobile stations 
(MS) such as mobile phones and data communications, a plural- 
ity of additional services have been implemented. 

Among theses services are data services such as the Short 
Message Service (SMS), which is a bi-directional service in 
the GSM for short alphanumeric messages, or a service provid- 
ing access to the Internet using a mobile station. 

In case of the SMS, it is possible to deliver a message to 
the mobile station even during an established call, or to de- 
liver a message using a so-called store-and-f orward service, 
in which the message is stored in the network, if the mobile 
station is unavailable, and forwarded shortly after the mo- 
bile station can be reached again. As for the Internet ac- 
cess, the user can connect to the Internet via the mobile 
station's IP address and transmit or receive segmented data 
via the cellular network resources. 

In the traditional GSM, data services are based on circuit 
switched technology providing a maximum user rate of 9,6 
Kbit/s for transparent and non- transparent bearer services 
for data communication. Along with an increasing data volume, 
demand for higher user rates has arisen, so that the GSM has 
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been developed to include, as an extension, for example the 
General Packet Radio Service (GPRS) as a packet switched data 
service - 



5 Packet switching in particular provides advantages over the 
traditional circuit switching technology in that it only ex- 
ploits network resources and valuable bandwidth when data is 
actually being transmitted. Even short gaps between data 
transmissions leave the nerwork available for other users. On 
10 this basis, the GPRS can provide for extremely efficient ra- 
dio resource utilization with user rates of above 100 Kbit/s. 



Even higher user data rates of up to 2 Mbit/s are expected to 
become available with the future Universal Mobile Telecommu- 
15 nications System (UMTS). 



Messages deliverable within the aforementioned data services 
and networks also include a range of mail type messages such 
electronic mail messages and voice mail messages. 

Fig, 2 schematically shows the principle of delivering a 
voice mail message in the prior art using the traditional 
GSM. 



25 In Fig. 2, reference numeral 1- denotes a conventional cellu- 
lar network such as the GSM. Reference numeral 2 denotes a 
voice mail server within the GSM 1, The voice mail server 2 
is provided with a storage means 3 for storing an incoming 
voice mail message. A dashed line indicates a GSM air connec- 

30 tion for exchanging information with a mobile station 4 at 
the user side. 



As shown in Fig. 2, an incoming voice mail message is in the 
traditional GSM first of all stored in the storage means 3 of 
35 the voice mail server 2. The voice mail server 2 then sends 
an SMS notification to the mobile station 4 so as to alert 
the user of the stored voice mail message. In order to listen 
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the message, the user is then required to call the voice 
lail server 2 fro™ his .o.ile station 4, which in response 
then dispatches the stored message. 

in the GPRS, the useLCSa-^Sii^^Sf^^'il^" 
or the pacet data service, or cai^^^iifT^e both ot the. sx 
^aTrW-H-oweWr a mobile station having a -^P^^ 
s.ruction .ay due to restrictions tor reasons o£ 
^licity rn the mobile station implementatron ana =rgna..ng 
: : :: capable o^ following both services simultaneous y so 
that in this case the user must^erjinat^^^spe^l^h^^^^^ 
..c^ata service in order to become 

^ ^;^;;;7Tnd- to listen -to -ar arFived voxce mail message. 
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in any case, the user is thus required to observe whether or 
II a voice mail message is to be retrieved, and ^-^^ 
bac. the voice mail server to have the "^^^^^^-^^'^H^^l^ 
herent to this are drawbacks such as the cost "J "'/f ^^^^^^ 
ing the connection to the voice mail server each "^^J-^^^^ 
mail message is indicated at the mobile station, op- 
erations the user must perform anew each time .n order to 
cess the message. 

in addition, the voice mail transmission as such has shown to 
be largely delay insensitive. Up to now, low delay transmis- 
sion methods are however used in vain when ^^e user xs re- 
quired to listen to a voice mail message stored at the voxce 

mail server in real time. 

It is therefore an object of the present invention to provide 
a voice mail server for delivering a voice mail message, a 
mobile station for receiving a voice mail message and a cor 
responding method therefor, which allow to 
patch a voice mail message via a connection not 
meeting the quality required to transfer speech xn real tx e 
and, thus, elimxlna« the need to poll a voxce maxl s_erver by 
calling . 
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This object is achieved by a voice mail server for a cellular 
network, comprising a receiving means for receiving an incom- 
ing voice mail message, an adapting means for adapting the 
voice mail message into a format suitable for transmission by 
a network channel which does not meet a delay requirement for 
delay sensitive information, and a transmission means for 
dispatching the adapted voice mail message to a mobile sta- 
tion . 

The connection used therefor could be a packet channel not 
guaranteeing the delay of transmission, a low speed channel 
too slow to transfer speech in real time or any other chan- 
nel. In particular, in the case of a packet channel, segmen- 
tation of the voice mail message would be required as said 
adaptation. 

Furthermore, the said object is achieved by a mobile station 
for a cellular network, comprising a receiving means for re- 
ceiving an adapted voice mail message, a readapting means for 
readapting the received message into a reproducible format, 
and a reproduction means for reproducing the voice mail mes- 
sage • 

In addition, the said object is achieved by a method for dis- 
patching a voice mail message in a cellular network, compris- 
ing the steps of: receiving an incoming voice mail message at 
a voice mail server of said cellular network, adapting the 
received voice mail message into a format suitable for trans- 
mission by a network connection which does not meet a delay 
requirement for delay sensitive information, dispatching the 
adapted voice mail to a mobile station, receiving the dis- 
patched voice mail message at the mobile station, and re- 
adapting the received voice mail message into a reproducible 
format. 

With the above configurations, it is possible to deliver a 
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voice ™ail message via a networK — ""="^^^1 
.ee. the delay requirement for delay se„=xt.ve 

.-hfn a cellular network directly to a mobile station, 
That the uslr an receive the voice .ail .essa.e auto.ati- 
catly and, thus, is no longer required to poll the voice .ail 
server for messages by calling. 

p.-...ru-.^. the adapting means preferably includes a pack- 

::f-— ^^^^^^ 

sion . 

;.dvantageously, the voice mail message is adapted 
Lrted conforming to GPKS and/or UMTS ^^^"'^^^'l^Jl^^^l^; 
is possible to transmit a voice mail message even with low 
Tuarity Of service and at the same time use network resources 

effectively . 

Bv oreferably dispatching the voice mail message to an IP ad- 
^r.=s and/or an ISD« address of said mobile station, the re 
c on thereof is possible either if the user 
the corresponding address or if he is GPRS attached and 
network uses network requested context activation. 
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If the mobile station is unable to receive the message, the 
voice mail message is preferably redispatched in a predefined 
manner, for example repeatedly on a regular or configurable 
basis for a predetermined period of time, or may be queued 
5 into a store-and-f orward service, whereafter the mobile sta- 
tion is informed of the stored message when it can be reached 
again . 

Preferably, the stored message is then dispatched when the 
10 mobile station becomes reachable, or when the mobile station 
asks for messages or for a certain message. 

In a further preferred embodiment of the present, invention, 
the voice mail message is stored in a storage means of the 
15 mobile station adapted to store a plurality of voice mail 
messages . 

Advantageously, if it is found that the storage means of the 
mobile station can not store all voice mail messages waiting 

20 at the voice mail server at one time or if it is found that a 
voice mail message exceeds a predefined size and, thus, can 
not be stored completely in said storage means at one time, 
another message is sent to the mobile station indicating that 
further voice mail messages or a remainder of said large 

25 voice mail message are still waiting to be dispatched. 

In case of plural messages waiting at the voice mail server, 
a list of a plurality of stored messages can be dispatched to 
the mobile station. 



In case that a voice mail message is not dispatchable within 
a predetermined period of time, another message indicating 
the same can be transmitted to the mobile station. In this 
case, the user could thereafter query the voice mail server, 
35 or have the voice mail server queried automatically by the 
mobile station. 



30 
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Further preferably, the mobile station also includes an 
adapting means for adapting a voice mail message into a for- 
mat suitable for transmission by a network channel which does 
not meet a delay requirement for delay sensitive information, 
and a transmission means for dispatching the adapted voice 
mail message . 

In a further preferred embodiment, the reproduction means at 
the mobile station also includes a display means for display- 
ing an image or video portion attached to the voice mail mes- 
sage , 

Additional embodiments of the present invention are subject 
of further dependent claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the following, the invention will be described in greater 
detail by way of a preferred embodiment with reference to the 
accompanying drawings, in which: 

Fig, 1 schematically shows an arrangement and a principle for 
delivering a voice mail message according to an embodiment of 
the present invention including a voice mail server and a mo- 
bile station in a cellular network; and 

Fig. 2 schematically shows the principle of delivering a 
voice mail message in the prior art. 
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BEST MODE FOR CARRYING OUT THE INVENTION 

Fig. 1 schematically shows an arrangement and a principle for 
delivering a voice mail message according to an embodiment of 
the present invention including a voice mail server and a mo- 
bile station in a cellular network. 

In Fig. 1, reference numeral 10 denotes a cellular network 
which may, for example, be a GSM cellular network including 
GPRS extensions, or a future UMTS network. 

Reference numeral 20 denotes a voice mail server as a device 
forming part of the cellular network 10. A receiving means 22 
is located at an input section of the voice mail server 20 
for receiving an incoming voice mail message. The receiving 
means 22 delivers the received voice mail message to a com- 
pressing means 24 for compressing the message. It should be 
noted that the compression employed in the voice mail server 
20 is not necessarily a GSM coded one, but may be based on 
any algorithm conforming to the network standards used and 
being suitable to compress the voice mail message to proper 
size. The compressing means 24 is followed by an adapting 
means 2 6 for adapting or segmenting, respectively, the com- 
pressed message into data portions corresponding to the re- 
quirements of the transmission channel used. In a practical 
arrangement, the adapting means 26 may include a packetising 
means for packetising (by segmentation) the compressed voice 
mail message into data packets suitable for packet-switched 
transmission. The packetising means may be located inside or 
outside the voice mail server 20. The compressing means 24 
and the adapting means 26 may include analog circuitry, digi- 
tal circuitry or a combination thereof. The adapting means 26 
furnishes the generated adapted data to a transmission means 
28 which outputs the adapted data to the outside of the voice 
mail server 20 . 

A dashed line in Fig. 1 indicates an interface to a public 
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data network or a GSM air connection for exchanging informa- 
tion including the voice mail message dispatched by the voice 
mail server 20 with a mobile station 30 of a user. 

5 The mobile station 30 includes a receiving means 32 for re- 
ceiving the adapted voice mail message sent from the voice 
mail server 20, a readapting means 34 for readapting or reas- 
sembling the received voice mail message into a reproducible 
format, and a storage means 35 for storing the readapted 
10 voice mail message. The storage means 35 is preferably an 

erasable, rewritable memory having a capacity which is large 
enough to store one or more voice mail messages. A received 
compressed voice mail message can be stored in uncompressed 
or compressed format, in which cases a decompression is car- 

15 ried out at the time of writing the message into the memory 
or at the time of reading out the message therefrom, respec- 
tively. The storage means 35 is in a suitable manner also 
connected to user operable keys (not shown) and a reproduc- 
tion/recording means 36, which comprises a display and/or a 

20 speaker, for processing, displaying and/or playing the re- 
ceived message at the mobile station 30. 

Furthermore, the mobile station 30 also includes a configur- 
ing means 37 for setting a set of options available at the 
25 mobile station for data transmission control. These options 
substantially include a setting for the manner in which the 
user is alerted of a message, i.e. whether the user is re- 
quired to poll the server, whether an alert is pushed to the 
mobile station 30 or whether the voice mail is pushed to the 
30 mobile station 30, a setting specifying what to transmit, in- 
cluding for example the maximum number of messages and the 
maximum transmission speed (KB), and a setting relating to 
the processing of a memory full condition. The voice mail 
server and/or the public data network server are correspond- 
35 ingly informed of the setting of these options upon attaching 
to the cellular network or activating the IP address or sub- 
scription. The configuring means 37 is of course not limited 
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to the aforementioned options, but may include any options 
useful for controlling the reception and transmission of 
voice mail messages. 

5 According to Fig* 1, an incoming voice mail message reaching 
the voice mail server 20 is received by the receiving means 
22, compressed by the compressing means 24, adapted into seg- 
ment data by the adapting means 26 and then delivered auto- 
matically and directly to the addressed mobile station 30 by 
10 sending it to the fixed IP address or an ISDN address thereof 
via a public data network or the GPRS. 

If the user is reachable, an SMS or GPRS message or packet is 
sent to the mobile station 30 in order to alert the user of 

15 the received voice mail message. In case of plural messages, 
the sent alert may further include a list of messages from 
which the user can take preliminary information regarding, 
for example, the sender and the contents, or select one or a 
plurality of messages to be queried from the server prior to 

20 others. 

When the user has activated the fixed IP address or is GPRS 
attached and the network uses network requested context acti- 
vation, the voice mail message is automatically received at 
25 the mobile station 30 and, after readaptation , stored in the 
storage means 35. The user can then read out the message from 
the storage means 35 and listen to the same at any time. 

In case that the mobile station 30 is unable to receive the 
30 message, for example because the user is out of range, the 

voice mail server 20 tries in a predefined manner, which may 
include repeated attempts on a regular or configurable basis 
for a predetermined period of time, for example during a week 
or any other arbitrary time period, to deliver the voice mail 
35 message to the mobile station 30, or send a short message via 
the SMS to indicate the delivery of a voice mail message. 
Alternatively, a store-and-f orward service is implemented on 
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top of the GPRS which then allows to queue an at present un- 
deliverable message and to deliver the message to the mobile 
station 30 directly when the mobile station 30 becomes reach- 
able again, for example when the mobile station 30 attaches 
and becomes standby, or when the mobile station 30 asks for 
messages or for a certain message. Such a store and forward 
mechanism could also employ an improved short message service 
allov/ing the transfer of a larger segment, which is some-imes 
also referred to as advanced SMS. 

in particular, even if the storage means 35 of the mobile 
station 30 has a capacity which is large enough for storing a 
plurality of voice mail messages, there may be a case in 
which the number of messages waiting at the voice mail server 
20 is too large to fit into the storage means 35 at one time, 
in which the number of messages configured at the mobile sta- 
tion 30 is smaller than the number of messages actually wait- 
ing, or in which a single message is larger than a predefined 
size (maximum buffer capacity of the mobile station 30). In 
this case, another message is transmitted to the mobile sta- 
tion indicating that further voice mail messages or a remain- 
der of said larger voice mail message are still waiting to be 
dispatched. The latter handling is in particular also advan- 
tageous in cases in which an image or a video portion is at- 
tached to the voice mail message, which then can be dis- 
patched and displayed stepwise corresponding to the capacity 
of the storage means 35 of the mobile station 30. 

In a modification, the mobile station 30 is additionally ca- 
pable of sending voice mail messages. Similar to the voice 
mail server 20, the mobile station 30 therefor further in- 
cludes an adapting means 38 and a transmission means 39, 
which operate in a manner similar to those of the voice mail 
server 20 and provide for the sending of a voice mail message 
from the mobile station 30 via the aforementioned GSM air 
connection or public data network to an IP or ISDN address of 
another mobile station or network constituent. 
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In order to record a voice mail message at the mobile station 
30, the reproduction/recording means 36 further includes a 
microphone. The recorded message is preferably stored in the 
5 storage means 35 before being processed for transmission. In 
this manner, ir is possible to prepare a plurality of voice 
mail messages beforehand, i.e. off-line, and to dispatch them 
when the mobile station 30 becomes attached again, or to re- 
ply to a received voice mail message by combining the reply 
10 message and the received message as a reference. 

The illustrated principles show remarkable benefits in cellu- 
lar networks being capable of high capacity cellular trans- 
mission and are, thus, in particular also applicable to the 
15 future UMTS. 

In view of the delay insensitive voice mail transmission, 
which result in that low delay transmission methods are up to 
now used in vain when the user is required to listen to a 

2 0 voice mail message stored at the voice mail server in real 
time, the above-described principles therefore also provide 
for a transmission method which uses available resources ef- 
fectively at zhe cost of tolerably low delays. As such trans- 
mission method, packet data transmission, efficient compres- 

25 sion and circuit switched transmission or efficient compres- 
sion and packe-c switched transmission may for example be 
used. 

In particular with high capacity cellular networks such as 
30 the GPRS or -he UMTS, which offer a connection to standard 

data networks like TCP/IP, X.25 networks for mobile users us- 
ing a packer switched connection, the most optimum resource 
utilization is obtained by using a dynamic sharing method be- 
tween circuit switched and GPRS channels. 

35 

Routing is advantageously performed by a mobility router 
which provides for the connection to and interworking with 
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various data networks, the mobility management with the GPRS 
system and the delivery of data packets to a mobile station 
independent of its location. 

It is to be noted that voice mail messages as understood 
herein include any kind of messages which, when they are dis- 
played, require a certain quality of service (low delay for 
voice), such as messages dispatched during e.g. browsing the 
internet or the World Wide Web, respectively, or messages 
dispatched within road traffic information systems, train 
control systems, telemetries and taxi booking and management 
systems. They may even include image or video portions at- 
tached to voice data at, for example, Internet terminals or 
company headquarters . 

Thus, as has been described above, within a cellular network, 
an incoming voice mail message is received at a voice mail 
server, adapted into a format suitable for transmission by a 
network channel which does not meet a delay requirement for 
delay sensitive information, dispatched to a mobile station, 
and received, readapted and stored thereat within a storing 
means. Adaptation, transmission, reception and readaptatxon 
conform to standards such as the GPRS and the UMTS. The voxce 
mail message is dispatched directly to the mobile station via 
an IP address or an ISDN address thereof. - 

In this manner, instead of dispatching a message via the SMS, 
the sending of an adapted voice mail message directly to a 
mobile station and storing it thereat makes it possible to 
avoid that a user has to poll a service center by calling xn 
order to have the message delivered. 

It should be understood that the above description and accom- 
panying figures are only intended to illustrate the present 
i invention. Thus, the structures according to the present in- 
vention may also be used within arrangements other than that 
referred to in the described example. The preferred embodi- 
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ment of the invention may also vary within the scope of the 
attached claims. 
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